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[57) ABSTRACT

A paper material refining apparatus has a tank the space
in which 1s divided by a drum-type screen plate into a
primary chamber and a secondary chamber, and a mate-
rial supply pipe for supplying the paper material and a
drum-shaped rotor for rotating the material are dis-
posed in the primary chamber. The drum-type rotor is
disposed such that its peripheral surface opposes the
drum-type screen plate, with the top plate thereof fac-
ing the open end of the material supply pipe. The drum-
type rotor is provided with step-like projections on the
outer peripheral surface thereof. Foreign matters con-
tained in the paper material such as metal pieces are
struck by the top plate of the rotor and displaced radi-
ally outward by the centrifugal force. The projections
formed on the peripheral surface of the drum-type rotor
substantially uniformly act on the paper material so as
to develop a substantially uniform discharge pressure
on the paper material, thus preventing generation of
pulsation which is inevitably generated in the conven-
tional apparatus.

10 Claims, 2 Drawing Sheets

0
|
; 3
i1 ,
~_ |
4
2l



5,048,765

Sheet 1 of 2

Sep. 17, 1991

U.S. Patent




5,048,765

Sheet 2 of 2

Sep. 17, 1991

U.S. Patent

FIG. 3



5,048,765

1
PAPER MATERIAL REFINING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a paper material
refining apparatus used in, for example, paper making
and pulp industries. More particularly, the present in-
vention is concerned with a paper material refining
apparatus having a drum-type screen plate and a drum-
type rotor. |

2. Description of the Related Art

FIG. 3 shows a known paper material refining appa-
ratus of a type in which a paper material is refined by 5
being passed through a flat screen plate. This type of

paper material refining apparatus is disclosed, for exam-
ple, in Japanese Patent Laid-Open Publication No.

1-250487 and the specification of U.S. Pat. No.
4,913,359.

In the conventional paper material refining device,
the paper material is supplied through a material supply
pipe 5. The material supplied through the material sup-
ply pipe 9 often contains foreign matters such as metal
pieces. It 1s often experienced that the foreign matters
such as metal pieces are jammed between a flat screen
plate 2’ and an impeller 8’ of the refining apparatus, with
the result that the flat screen plate 2’ and the impeller 8’
are broken.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
provide a paper material refining apparatus having a
drum-type screen plate and a drum-type rotor, wherein
the apparatus 1s improved to prevent damaging of the
screen plate and the rotor.

Another object of the present invention is to provide
a paper maternal refining apparatus which is improved
to eliminate any pulsation.

To these ends, according to one aspect of the present
invention, there i1s provided a paper material refining
apparatus comprising: a tank; a drum-type screen plate
which divides the space inside the drum into a primary
chamber and a secondary chamber; a material supply
pipe for supplying paper making material into the pri-
mary chamber; and a drum-type rotor for rotating the
material and provided with a top plate; the drum-type
rotor being disposed such that the outer peripheral
surface thereof opposes the drum-type screen plate with
the top plate facing the open end of the material supply 50

pipe.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic vertical sectional view of an
embodiment of the paper material refining apparatus of 55
the present invention; |

FIG. 2 1s a sectional view taken along the line 2—2 of
FIG. 1; and

FIG. 3 1s a schematic vertical sectional view of a
known paper material refining apparatus.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

An embodiment of the paper material refining appa-
ratus of the present invention will be described with 65
reference to the accompanying drawings.

Referring to FIG. 1, the paper material refining appa-
ratus embodying the present invention has a tank 1
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having a substantially contcal form converging toward
an upper end when viewed in a vertical section.

The space inside the tank 1 i1s divided by a screen
plate 2 into a primary chamber 3 and a secondary cham-
ber 4.

The drum-type screen plate 2 has a drum-like form
with small holes 21 or slits.

The drum-type screen plate 2 can be vertically dis-
posed In the tank 1, so that it can have a greater surface
area as compared with the flat screen plate 2’ of the
known apparatus shown in FIG. 3.

The secondary chamber 4 1s provided with a dis-
charge opening 15 through which the paper material
introduced through the drum-type screen plate 2 is
forwarded to a next step of the process.

A material supply pipe 6 for supplying a paper mate-
rial, an air supply pipe 7 for supplying air, and a drum-
type rotor 8 for rotating the paper material are disposed
in the primary chamber 3.

The material supply pipe 6 is disposed in an upper
portion of the space inside the tank 1, while the drum-
type rotor 8 1s disposed 1n a lower portion of the space
inside the tank 1. The drum-type rotor 8 has a top plate
81, the height of which is the greatest at the center and
progressively decreases towards the peripheral end.

An overflow port 9 for foreign matters coming up
through the primary chamber 3 is provided on a small-
diameter end of the tank 1. A foreign matter receiving
tray 10 is provided around the overflow port 9 so as to
receive foreign matters overflowing through the over-
flow port 9. The foreign matter receiving tray 10 is
provided with a discharge port 11, through which the
foreign matters are delivered to a collecting device
which 1s not shown.

A discharge port 12 is provided in a bottom portion
of the primary chamber 3. The discharge port 12 is
normally closed but is opened when a predetermined
quantity of foreign matters, which have been struck by
the top plate 81 of the drum-type rotor 8 and thrown
outwardly, has been accumulated on the bottom of the
primary chamber 3, so as to allow these foreign matters
to be discharged.

The drum-type rotor 8 is disposed such that its pe-
ripheral surface opposes the drum-type screen plate 2.
This drum-type rotor 8 enables the paper material to be -
uniformly distributed and passed through the entire area
of the screen plate. This should be contrasted to the
conventional apparatus shown in FIG. 3 in which the
rate of passage of the paper material is greater at the
peripheral region than at the central region so that con-
taminants are accumulated in the central portion of the
screen plate where the rate of passage of the screen
plate 1s small. The drum-type rotor 8 has a shaft 13
extending to the exterior of the primary chamber. The
shaft 13 is drivingly connected to a motor 14 so that the
drum-type rotor 8 is rotatingly driven by the motor 14.

A plurality of step-like projections 82 are formed on
the peripheral surface of the drum-type rotor 8, prefera-
bly at a constant pitch. The drum-type rotor 8 is dis-
posed such that its peripheral surface opposes the drum-
type screen plate 2, while the top plate 81 faces the
opening end of the material supply pipe 6.

The step-like projections 82 provided on the periph-
eral surface of the drum-type rotor 8 serve to thrust the
paper material progressively toward the drum-type
screen 2, with minimal pulsation. This should be con-
trasted to the known apparatus shown in FIG. 3 in
which pulsation tends to occur during discharging of
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the paper material due to periodic passage of blades of
the impeller §'.

The drum-type rotor 8 vigorously stirs the material
and air bubbles supplied onto the top plate 81 and
crushes the air bubbles to mix them into the material,
while separating the foreign matters such that the for-
eign matters of comparatively small mass are accumu-
lated on the central region while foreign matters having
comparatively large masses are accumulated on the
peripheral region. The drum-type rotor 8 also imparts a
spiral flow to the material in the primary chamber 3 by
the action of the projections 82.

The material supply pipe 6 is introduced into the
primary chamber 3 through the overflow port 9 and
extends downward through the center of the primary
chamber 3 so as to locate tts lower end opening at a
position where it opposes the top plate 81 of the drum-
type rotor 8. A material supply port 61 is provided at
the material supply pipe 6 at an upper portion thereof.

Numeral 7 denotes an air supply pipe inserted into the
material supply pipe 6 so as to extend alongthe center of
the latter. Air is introduced into the tank 1 through the
air supply pipe 7 by means of a pump (not shown). A
multiplicity of air holes 71 are formed in the wall of the
air supply pipe 7 so as to attain a greater air distribution
effect, whereby the air bubbles are efficiently distrib-
uted and dispersed in the material.

As a result of rotation of the drum-shaped rotor 8, the
material is rotated so that light and heavy foreign mat-
ters are separated so as to be accumulated on the central
region and peripheral region of the top plate 81, respec-
tively.

For instance, light foreign matters such as ink is
raised and separated by air supplied through the air
supply pipe 7, while heavy foreign matters such as sand
particles, metals or the like are struck out by the top
plate 81 of the drum-type rotor 8, whereby refined
paper material i1s obtained through the drum-type
screen plate 2.

The light foreign matters such as ink overflow
through the overflow port 9 and are collected by the
foreign matter receiving tray 10 and the discharge port
11, while heavy foreign matters such as sand particles
and metals contained in the material are discharged
through the discharge port 12.

The paper material refining apparatus of the present
invention, having the structural and operational fea-
tures described hereinbefore, offers the following ad-
vantages.

In the paper material refining apparatus of the present
invention,the space inside the tank is divided by a drum-
type screen plate into a primary chamber and a second-
ary chamber. The material supply pipe for supplying
the paper material and the drum-type rotor for rotating
the matenal are disposed in the primary chamber, such
that the peripheral surface of the drum type rotor op-
poses the drum-type screen plate, while the top plate of
the rotor 1s positioned to oppose the open end of the
material supply pipe. Consequently, the material sup-
plied through the material supply pipe impinges upon
the top plate of the drum-type rotor, and the foreign
matters contained in the material is radially outwardly
displaced by the centrifugal force, whereby the troubles
encountered with the conventional apparatus such as
jamming of foreign matters such as metal pieces be-
tween the screen plate and the impeller and consequent
damaging of the screen plate and the impeller can be
advantageously avoided.
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In another aspect of the invention, the space inside
the tank 1s divided by a drum-type screen plate into a
primary chamber and a secondary chamber,and the
material supply pipe for supplying the paper material
and the drum-shaped rotor for rotating the material are
disposed in the primary chamber, wherein step-like
projections are formed on the outer peripheral surface
of the drum-type rotor and the drum-type rotor is dis-
posed such that its peripheral surface opposes the drum-
type screen plate, with the top plate thereof facing the
open end of the matenal supply pipe. Therefore, the
projections formed on the peripheral surface of the
drum-type rotor substantially uniformly act on the
paper material so as to develop a substantially uniform
discharge pressure on the paper material, thus prevent-
ing generation of pulsation which is inevitably gener-
ated in the conventional apparatus.

What 1s claimed is:

1. A paper material refining apparatus, comprising:

a tank having upper and lower portions,

a drum-type screen plate vertically situated at the
lower portion of the tank, said screen plate dividing
the tank into a primary chamber and a secondary
chamber outside the screen plate,

a drum-type rotor vertically situated at the lower
portion of the tank and arranged to be rotated
along a vertical axis thereof, said rotor having a top
plate and a side peripheral surface facing against
the screen plate,

a material supply pipe for supplying a paper making
material into said primary chamber, said material
supply pipe having an end located adjacent to the
top plate of the rotor, and

an alr supply pipe situated inside the material supply
pipe, said paper making matenial and air, when the
apparatus is actuated, being supplied to the tank
while the rotor 1s rotated so that the paper making
material hits the top plate of the rotating rotor to
select and remove foreign materials in the paper
making matenal by centrifugal force.

2. A paper material refining apparatus according to
claim 1, wherein said drum-type rotor is provided with
projections formed on the peripheral surface thereof.

3. A paper material refining apparatus according to
claim 1, wherein said drum-type rotor is provided with
step-like projections on the peripheral surface thereof.

4. A paper material refining apparatus according to
claim 1, wherein said drum-type rotor is provided with
step-like projections formed at a substantially constant
interval on the peripheral surface thereof. |

5. A paper material refining apparatus according to
claim 1, wherein said top plate is formed such that the
height 1s greatest at a center of the top plate and pro-
gressively decreases towards a peripheral end of said
top plate.

6. A paper material refining apparatus according to
claim 1, wherein said tank further includes an overflow
port at the upper portion of the tank so that light foreign
matenals contained in the paper making material is
removed through the overflow port.

7. A paper material refining apparatus according to
claim 6, wherein said air supply pipe includes a plurality
of air holes so that air is mixed with the paper making
material to form air bubbles, which are hit on the top
plate, said light foreign material being removed to-
gether with the air bubbles.

8. A paper material refining apparatus according to
claim 6, wherein said tank further includes a tray for
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collecting the light foreign.matenals passing through
the overflow port.

9. A paper maternal refining apparatus according to
claim 1, wherein said tank further includes a first dis-
charge opening to be communicated with the primary
chamber for removing heavy foreign material from the
tank, said first discharge opening being located above
the secondary chamber, and a second discharge open-
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ing communicating with the secondary chamber for
discharging the paper making material passing through

the screen plate.

10. A paper material refining apparatus according to
claim 1, further comprising means for rotating the rotor

connected to the rotor.
X x x * *
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